Hispanic women are disproportionately infected by HIV/AIDS in the United States. Although Hispanics represent only 12.5% of the United States population, 1 20% of females diagnosed with AIDS are Hispanic. 2 Examination of the Compendium of HIV Prevention Interventions with Evidence of Effectiveness, a review of the state-of-the-art evidence-based HIV prevention interventions developed by the Centers for Disease Control and Prevention's HIV/AIDS Research Synthesis Project, 3 reveals a lack of scientifically based approaches to HIV prevention tailored to Hispanic women. 4 The lack of programs focusing on Hispanics is especially troubling given the recognition of cultural competencythat is, messages and methods specifically tailored to target audiences-as a hallmark of effective programs. 5 Although research has lagged behind, programs continue to be developed to meet the needs of this population. The result is the development and implementation of programs tailored to Hispanic women but not based on sound science. In an effort to provide evidence-based programs for Hispanic women in Massachusetts, the Massachusetts Prevention Planning Group and the Massachusetts Department of Public Health, in collaboration with the Boston University School of Public Health, developed programs based on previous intervention research with women as well as on prevention work currently being implemented in the state. The result was two culture-and gendertailored HIV prevention programs designed to promote sexual risk reduction with male partners. Sexual risk was focused on because the majority of HIVinfected Hispanic women in the United States become infected through sexual contact with male partners. 2 One program was a 12-week general women's health promotion program (WHP), which included HIV as well as other health topics and used psychoeducational strategies (that is, education and skills building). The second program was a 12-week HIV-intensive prevention program (HIV-IP) that included solely HIV and related health topics and used psychoeducational strategies as well as a Freirian participatory and empowerment approach to adult education 6 (group problem solving, critical thinking). The purpose of this study was to evaluate both programs in terms of their ability to promote sexual risk reduction among young, predominantly immigrant Hispanic women.
METHODS

Participants
One hundred and seventy women were recruited into the study, based on the following criteria ascertained via a brief survey: (a) Spanish-speaking Hispanic, (b) age 18-35, (c) engaged in sexual intercourse with a steady male partner in the past three months, (d ) did not use a condom or engaged in inconsistent condom use during the past three months with steady male partner, (e) did not engage in injection drug use or sex trade in the past six months, and (f ) had no plan to relocate from Boston-based community in the next year. One hundred and ninety-one eligible women were approached to participate in the study; 170 of those women agreed to be in the study and participated in the baseline measure. No women participating in the HIV-IP or the WHP declined participation in the study. Eight of the 170 women were dropped from the study because at pre-test they did not meet one of the inclusion criteria, were HIV-positive, or demonstrated severe cognitive impairment.
A majority of the women lived in the Dorchester (29%), Jamaica Plain (17%), or Roxbury (22%) communities of Boston-communities with greater percentages of Hispanics than the city as a whole (12.1% to 29.4%, compared to 10.8%). 6 Unemployment rates in these communities ranged from 7.8% to 14.3% in 2000, and 19.2% to 50.8% of the population lived below the poverty level. 6 The mean age of study participants was 28.6. Only about half of the women (47%) were employed; three-fourths (74%) reported earning $800 or less per month, and 50% were on government assistance. More than one-fourth of the participants (29%) held less than a high school degree. Mean relationship length was 5.4 years; more than one-fourth of the women (27%) were married to their main partner, and 38% lived with their partner. Ninety percent had children. The majority (89%) were born outside of the continental United States. Those born outside the continental United States were from the Dominican Republic (55%), Puerto Rico (13%), Central America and Mexico (13%), or South America (8%). Twothirds of the women (68%) were not fluent in English.
Recruitment procedure
Program facilitators for the HIV-IP and the WHP recruited participants for their respective groups. Research study staff recruited participants for the wait-list control group; these participants were placed on a waiting list to join a 12-week HIV prevention program for women following study participation. Ineligible women were referred to another HIV education program.
Recruitment for all groups occurred through community outreach at housing projects; community service programs (ESL classes, GED classes, non-HIV health education classes); and clinics. Recruitment for all groups involved use of an outreach tool that included a recruitment script, an oral questionnaire as-sessing inclusion criteria, and a contact tracking form to follow up with women participating in the study. All women who met the inclusion criteria for the programs were invited to join a 12-week HIV prevention program.
Study procedure
A 45-minute self-administered survey was used to assess participants' HIV knowledge, attitudes, and related behaviors as well as demographics at pre-test, post-test (12 weeks after pre-test), and three-month follow-up. Spanish/English bilingual research staff were available to answer participants' questions. Surveys were available in Spanish or English.
In accordance with the approval agreement with the Institutional Review Board of Boston University School of Medicine/Boston Medical Center, all study participants gave written informed consent immediately before pre-test participation. All participants received $15 for participation in the pre-test, $20 for participation in the post-test, and $25 for participation in the three-month follow-up. Wait-list control participants were referred to bilingual social and health service providers, including HIV counselors.
Program design
Massachusetts Department of Public Health-funded, community-based HIV prevention programs serving Hispanic women implemented the four HIV-IP groups (8-17 participants per group) and the four WHP groups (10-16 participants per group). Because of logistical constraints, the HIV-IP groups were set in a community center for Hispanic women, while the WHP groups were set in a community clinic serving largely Hispanic clients. Both settings are known for providing culturally tailored, community-specific services to Hispanic clients.
The wait-list control group participants, who were recruited from the same lower-income catchment areas as the program participants, were not placed into a program. However, data were collected at time points consistent with those for the program participants. After involvement with the study, women in the waitlist control group were given information on available local HIV prevention programs.
The HIV-IP and the WHP were identical in structure. Both were 12-week intensive health programs tailored to women whose primary risk for HIV infection is through unprotected sex with infected men. Both programs took place in small, closed groups. Both programs were conducted in Spanish and cofacilitated by community health educators. Primary facilitators were recognized and respected community leaders trained and experienced in HIV community education and trained in the program curriculum. Both programs consisted of 12 sessions of 90-120 minutes each. Child care, transportation, and food were provided as enablers for women to participate in the program. Facilitators were also given $50 per group with which to purchase inexpensive gifts for the participants. The programs differed in terms of the theoretical foundation, strategies, content, and level of focus on HIV.
HIV-IP. The HIV-IP was a 12-week intensive HIV prevention program based on social cognitive theory 7, 8 and an empowerment model based on Freirian concepts, 9 self-in-relation theory, 10-12 diffusion of innovation theory, 13 and theory of gender and power. 14 This program differed from traditional psychoeducational models of HIV prevention by including participatory education strategies, such as critical reflection, codification and theme generation, root cause identification, and social action. Program content included information on the transmission and prevention of HIV and other sexually transmitted diseases (STDs), as well as sexual and reproductive health. The program also integrated HIV risk with substance use, partner violence, body image, and socio-structural health risk factors, such as economics and oppression.
WHP. The WHP was a 12-week women's health education psychoeducational intervention relying on didactic education and skills training exercises. Although no specific theoretical framework underlay this program, theoretical concepts included in the model came from rational-cognitive behavioral theories, including social cognitive theory, 7,8 theory of reasoned action, 15, 16 and the health belief model. [17] [18] [19] Socio-structural theoretical concepts were not included in developing this program.
Like other published HIV education models for women, [20] [21] [22] [23] [24] this program consisted of four standard HIV education sessions on HIV transmission and prevention, STDs, sexual and reproductive anatomy, and condom practice and negotiation skills. To control for the Hawthorne effect, the four-session program was lengthened by an additional eight sessions, using speakers on a variety of health topics deemed relevant by program participants. This format is consistent with the way in which this type of program is typically implemented in the community.
Measures
Sociodemographic variables. Single-item questions identified participant's age, race/ethnicity, employment status, household income, education, health insurance status, country of birth, number of years of residence in the continental United States, language(s), and living situation. The survey included questions on disability, welfare, Food Stamps, and unemployment or workers' compensation. Yes/no response choices were used for all items related to reliance on government assistance. Open-ended questions were used to determine the number of children and the number of children currently residing with each participant.
The survey also focused on women's relationships. Responses identified whether the participant had a main partner; the status of the relationship with the main partner (married, live-in boyfriend, dating boyfriend, other); and the length of the relationship. Single-item questions on the age and race/ethnicity of the participant's main male partner were also included.
Outcome behaviors. Survey respondents were asked about the frequency of condom use with their main male partner during vaginal sex in the previous three months. The five-point response pattern was (1) never, (2) less than half the time, (3) half the time, (4) more than half the time, (5) every time. Outcome was measured by comparing responses before the intervention with post-test responses and with responses at followup. Outcomes were dichotomized into "increased condom use" and "no increase in condom use" (no change or decreased condom use). Due to inconsistent or lack of condom use at baseline, only post-test and follow-up scores of "every time" were compared across groups.
Women were asked if and when they intended to start using condoms all the time with their main partner. The four-point response pattern was (1) no, (2) yes, within the next 6 months but not within the next 30 days, (3) yes, within the next 30 days, and (4) already always using condoms. The outcome was defined by dichotomizing pre-test-post-test and pretest-follow-up change scores into "increased intent to engage in condom use" or "no increase in intent to engage in condom use" (no change or decreased intent to engage in condom use). Only women who did not report always using condoms at post-test or followup were included in this analysis. Respondents were also asked if they had been tested for HIV in the past three months.
The Sexual Self-Efficacy Scale 25 uses seven yes/no items to assess if respondents have ever assertively negotiated safer sex with their current main male partner. Normed on a sample of African American women participating in an HIV prevention program, this scale had a Cronbach alpha of 0.74 for our sample. Due to a skewed distribution, this variable was dichotomized based on pre-test-post-test and pre-test-follow-up change scores into "increased sexual communication" or "no increase in sexual communication" (no change or decreased sexual communication).
Data analysis
Frequency analyses were conducted for HIV risk variables by treatment group. These variables included mean number of sex partners in the past three months, contraceptive use, condom use and intent to use, HIV testing, STD history, and main male partner's HIV risk.
Chi-square analyses and ANOVAs were used to detect demographic differences across treatment groups. In addition, we employed simple logistic regression analyses to identify candidate demographic variables for inclusion in our analytic models examining the effects of the intervention. Variables associated with an outcome at the p < 0.20 level were retained for further analysis. We also performed chi-square analyses and t-tests to determine if completers and noncompleters of the post-test and follow-up surveys differed on baseline demographic and HIV-related measures.
Logistic and linear regression analyses were conducted to determine whether changes in major outcome variables were significantly different across treatment groups. For each primary hypothesis, three sets of regression analyses were conducted, as appropriate:
• Crude (simple) regression analyses included only the group variable in the model.
• Adjusted regression analyses were conducted to determine if change over time was affected by demographics deemed to be important based on baseline and attrition analyses. For the adjusted regression analyses, each variable was placed into the model and compared with the crude odds ratio (OR) or the regression coefficient. If there was a 10% or greater change in the OR or regression coefficient, the variable was kept for the final adjusted model.
• Dosage analyses were conducted to determine whether changes in major outcome variables were affected by the amount of time the participant spent in the program. Dosage was defined as the ratio of the number of sessions attended to the number of sessions available. (The control group was not included in these models, as the control group had no dosage.) For the adjusted regression analyses, each demographic variable deemed important in baseline analysis was placed into the model and compared with the crude OR or the regression coefficient. If there was a 10% or greater change in the OR or regression coefficient, the variable was retained. The final adjusted model for dosage included these demographic variables, the dosage, and the treatment group. (See Table 3 for dosage data by program.)
After separately examining change from baseline at each follow-up point, we performed multivariable analyses using generalized estimating equations to examine the association of study group and outcome, as well as the possibility of a group by time interaction on outcome over the three protocol points. This generalized linear model approach 26 allows analysis of longitudinal, continuous, and discrete outcome variables (such as increased condom use), adjusting for the repeated nature of the outcomes per subject. Results noted as statistically significant had corresponding two-tailed p-values < 0.05.
RESULTS
HIV risk
Most women reported one sex partner in the past three months. Across treatment groups, the majority of participants reported not having used condoms in the past three months and having no intention to use them with their main male partner (Table 1) . Sixteen percent of participants reported a history of STDs, and 11.7% reported having a male partner who engaged in risky sexual behavior, defined as a history of injection drug use, infidelity, STDs, or HIV. More than three-quarters of participants (79.0%) reported ever having had an HIV test, and 24.7% reported having been tested in the past three months.
Increased condom use
Crude logistic regression analyses reveal that both the HIV-IP and the WHP groups were more likely than the wait-list control group to report increased condom use from pre-test to post-test (HIV-IP OR = 2.51; 95% CI 0.96, 6.55; WHP OR = 2.67; 95% CI 1.10, 6.52) and from pre-test to follow-up (HIV-IP OR = 4.26; 95% CI 1.45, 12.56; WHP OR = 4.88; 95% CI 1.80, 13.19) ( Table 2) . Adjustment for potential confounding variables (age and length of time in the U.S.) did not appreciably alter the size of these effects for pre-testpost-test analyses. However at follow-up, the magnitude of the increase in condom use among woman in the HIV-IP program had declined (OR adj = 2.92; 95% CI 0.86, 9.89), while condom use had increased slightly among women in the WHP program (OR adj = 5.91; 95% CI 1.98, 17.6). Analyses adjusting for age, length of time in the U.S., and dosage revealed no significant differences between the HIV-IP and the WHP groups in pre-post analyses or pre-test-follow-up analyses. These analyses also found no significant independent effect of dosage on increased condom use. Moreover, multivariable analyses using generalized estimating equations revealed no significant group by time interaction in any of the above analyses.
For both post-test analyses and three-month followup analyses, WHP participants (post-test analysis: OR = 5.35; 95% CI 1.09, 26.33; three-month follow-up analysis: OR = 9.73; 95% CI 1.16, 81.36) reported a significantly higher level of increased condom use to every time use as compared with wait-list control participants (Table 2 ). Due to the small number of participants reporting change to condom use every time, only crude analyses could be conducted for this variable. Multivariate analyses using generalized estimating equations revealed no significant group by time interaction.
Increased intent to use condoms
For pre-test-post-test analyses, both HIV-IP participants (OR = 3.92; 95% CI 1.21, 12.69) and WHP participants (OR = 6.56; 95% CI 2. 19, 19 .69) were significantly more likely than wait-list control participants to report increased intent to use condoms in the future (Table  2) . Pre-test-post-test ORs adjusting for age, marital status, and length of time in the U.S. were not dramatically different from crude ORs. Pre-test threemonth crude follow-up analyses demonstrated maintenance of effects only for the WHP program (OR = 5.54; 95% CI 1.96, 15.70). Although the adjusted OR for the WHP program (OR adj = 4.59; 95% CI 1.66, 12.71) was not very different from the crude OR, the adjusted OR for the HIV-IP program was larger in magnitude (OR adj = 4.36; 95% CI 1.43, 13.30) than the crude OR for the HIV-IP. Analyses adjusting for dosage for pre-test-post-test data and pre-test-three-month follow-up revealed no significant differences between program groups for this variable. No independent dose effect was found at post-test or at three-month followup. Multivariate analyses using generalized estimating equations revealed no significant group by time interaction in any of the above analyses.
Increased safer sex communication
Only participants in the HIV-IP program were significantly more likely than the wait-list control group to report increased safer sex communication at post-test (OR = 3.88; 95% CI 1.53, 9.80) and three-month followup (OR = 3.26; 95% CI 1.34, 7.92) ( Table 2) . Analyses adjusting for being born in the continental United States and employed were not dramatically different from crude analyses. Analyses adjusting for dosage indicated that women participating in the HIV-IP were significantly more likely than women participating in the WHP to report increased safer sex negotiation at post-test (OR dose = 4.40; 95% CI 1.53, 12.60), but this was not the case at three-month follow-up (OR dose = 1.91; 95% CI 0.75, 4.85). No significant independent effects of dosage were found. Multivariate analyses using generalized estimating equations revealed no significant group by time interaction in any of the above analyses. 
HIV testing
Only the WHP group was significantly more likely than the wait-list control group to report increased HIV testing at post-test (OR = 2.50; 95% CI 1.02, 6.12), but this significant effect was lost at three-month followup. Analyses controlling for relationship length, having children, education, and dosage demonstrated that there were no significant differences between the two programs in terms of HIV testing at either post-test or three-month follow-up. Moreover, no independent dose effects were found. Multivariate analyses using Table 2 T1-T2 T1-T3 T1-T2 T1-T3 T1-T2 T1-T3 T1-T2 T1- generalized estimating equations revealed no significant group by time interaction in any of the above analyses.
. Regression analyses of effect of treatment on changes in safer sex behavior
DISCUSSION
Our findings demonstrate both the need for sexual risk-reduction programs tailored to Hispanic women and the value of both general women's health promotion programs including HIV education and skills building and HIV-intensive prevention programs in addressing HIV risk in this population. These findings suggest that condom use can be effectively achieved through approaches that focus either on women's health issues or specifically on HIV prevention, within clinic or community center settings. Study findings additionally reveal increased HIV testing solely for the WHP group and increased sexual communication solely for the HIV-IP group, suggesting that different programs and settings may affect some risk-reduction behaviors differently. Specifically, promoting HIV testing may be more likely to be successful in a setting in which testing is offered, such as a health clinic, while sexual communication may be better promoted through more intensive HIV prevention programs, which can devote more time to issues of HIV prevention in relationships. Conclusive statements regarding this cannot be made based on this study, however, due to the fact that intervention setting (clinic or community center) is confounded with intervention type (HIV-IP or WHP).
In addition to the confounding of intervention setting and type, several other limitations suggest that caution should be exercised in generalizing these findings. Although the cohorts were equivalent on several measures, we did not randomly assign participants into study groups; differences between the groups may have affected outcomes. In addition, recruitment of women on the basis of condom use behavior may have mixed higher-and lower-risk women, who may have had dif-ferent prevention needs. Moreover, these findings may not be generalizable to women with a demographic and sexual risk profile different from that in the study sample. Finally, although all group facilitators were trained in and had experience leading educational groups, it is possible that variability in facilitator skill and experience with the particular curriculum as well as personal educational style may have accounted for a portion of the observed differential effects of the two interventions.
Another limitation is the lack of inclusion of a formal cost-effectiveness evaluation. Cost-effectiveness is an important consideration for lengthier HIV prevention programs, given the need for adequate physical space, program supplies, facilitator training and support, participant incentives, and critical enablers of participation (transportation, child care, meals) for multiple sessions. While this study did not conduct such an analysis, we can make general statements about the cost of the interventions tested. Both of the 12session interventions cost about $1,040 per participant, for a total of about $100,000 for 96 participants. Cost estimates for caring for a person with HIV that factor in the cost of highly active antiretroviral therapy (HAART), viral load and other diagnostic testing, improved opportunistic infection and drug side effect treatments, and nonresidential support services are estimated at $50,000-$100,000 a year according to present author K. Cranston, Director of HIV Prevention and Education, Massachusetts Department of Public Health. The number of participants in the programs who at follow-up reported change in condom use to "every time" (n = 14) compared with the control group (n = 1) indicates that 13 women may have been able to avoid HIV infection and other STDs as a result of the intervention. Even if one or two of these women avoided HIV infection through consistent condom for only one year, the treatment cost savings could pay for the intervention offered to all women in both programs. These findings suggest that both programs are cost-effective ways of reducing HIV risk among lowincome Hispanic women.
The study also demonstrated the capacity for productive collaboration among departments of public health, state HIV prevention planning groups, community-based agencies providing HIV services, and academic researchers to develop and evaluate community-based HIV prevention programs. This type of applied research offers the opportunity to implement and test interventions amid the complexities of real life settings. The findings suggest several important implications for HIV prevention practice, particularly the feasibility and effectiveness of providing multi- Replication of the current study using a randomized controlled design that controls for setting effects is necessary. Additionally, future studies should examine dose and facilitator effects in more detail as well as conduct longer-term follow-up to determine the sustained effect of the interventions on women's risk and health promotion behavior. Future work must also address male partners of Hispanic women. Numerous studies demonstrate that male partners' attitudes are a primary predictor of condom use for women, 27 but little work has been done to address the HIV prevention needs of Hispanic men. 4, 28 
